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H Tran aicted '! 

AASTitACT : he d:>ta prea•n.ted tn th is report 
4uct1on in pe r used l vera ro. fas t ed rat s. 
1 lucoae a one are not sufficient t o ca use 
present at leve ls ~een l n l nf ec t d 

t he 

insulin to pertuaed 
liv.ra froa carved no~ l rata resul ted in a reduc
tioa 1n ketoae bod o~tlon. Other authors, w
.-r, have f ouncl th"t inau.l.Ln oea not reciuce ketone 
boey foraat.Lon in the perfu ed rat liver 5, ). 
Thia paper preMata direct evidence for the cu.bined 
role ot !!lucoM and i nsulin ln cauain& a reduc tion ol' 
ketone body roraation f roa ole c a 1d in perfused 
l iver• froa noraal faa ted ra ta . 

~ 
L ver er ua ona were per orwed aa deacr i becl by 

'.....acber et al. (5 ) wi t h the aodificationa de
scribed belo~ -;i,e perruaion aediua conaiatad o 0 
s1 Xzaba~&ln er bicarbonate buffe r (pH 7. ) , 30 ml of 
waabed abeep er throe tea , & o f fa tty acid-poor bo
v ae aana a l lll\aia, 00 U of heparin and in tboM 
perf~&aioaa viler• inauiln v a preaenc, enou .II lnaulin 
vaa added to ive a conc-tration of 25 ~ uaita /aJ.. 
In ea:periaeota where no &lucoM vaa added the basal 
lucoM .level VU approxiMtely SO ac/ 100 aJ.. ln 

thoM eJQ»er~ta where a.l .. coM vaa added, t.lla coacea
tration o f l iiCo .. avera1ed 150-ZOO ac/ 100 aJ.. The 
a~apbere in tbe clo&eG JNrtuaion ayat- coeaiatacl of 

51 02 ana 51 COz . Perfuaion of the l iver vaa Mia
t&1Ae4 at alloYt 1 aJ./aia per 1 ; cbe perfuaate -• re
cycled. t tba and of a s-ia .,.uilibratioa period, 
2.S al of a 20 aM aolut1on of ole i c acid and iar.v!iu, 
a deacribecl above wae dclacl. 1\ )-1!11 ..... le of the 

perfusate vaa r--.1 at 0, 15, 30, S, ad iO ale or 
at 0, 10, 20, 30, 0, SO , aDCI 60 ala, and aaalyaad for 
kac- ltodiea. The rata of kato.-aia •• calcul~t.H 

t ) In c.-.uctia& lhe raaearcb deac~ibed ia tbla 
re~t. the in.aatiaatora adhered to tba '~ide for 
tba Ca&e aDd liM o f l..aboratory Aaiaala," • ,~
&atad by the Ca..ittce oa Care &ad UM of labo~atorv 
A.aiaah of the Inatitute of LaNracory "-'-l a.
-c••· llatioaai ..... rca eo-:u. Tba fac1Uti .. 
a re fi&J.ly accraditad by tba Mlaricaa Aaaociatioa h>r 
Ac.creditatioe of Laboratory Aniaal ~ ..... 

Tba •'- of the -uaon de aot purpen co ...,.. 
fl.ect the ~itl- of tba ~t of U. Mwt' or 
U. wa.ar~t of Def-. 
~--

- , ~.:;:~ 

of ke tone bod pro
of nsulln alone or 
and lu ose are boca 

lope or the plot or total etonea •n the 
media vs. ti ... 

·econe bodiee were deteralned as described by 
S •u eld t nl. (6) and glucoae aa descrlbed by Sud
uttl !E. =.(7). 

RESULTS 
l uco &e, witho~enou~ 1~ulin is added 

t o the perfusate so that ita concentration ia at or 
c ose t o that een in the blood of no raa l fas ted 
r ts , 1 0-200 mg / 100 a.l, there i a no er fec t on hepa
tic ketogenesi (Fig . 1). Additionally, if i nsulin, 
without dded l ucoM, at a l evel close to or equal 
t o l S uU/ml is added t o the pe~fuaate, there is no 
inhibition o ke tone body fo raa t1on . [f , however, 
the liver i a per f used w1th a aedilo11 vhicn contain a 
high ucoae concentrati on ( l 0- 20\J :ag/100 a ll and 
i nsulin at a level of 25 ~U/al, t her.. is a 0% inbHtl 
cion 1n the >bility of the U.ve r to r ·ra ketonaa. 
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Fl&ur e l . Effect of glucose, iaaulin, and Jluco•• ? 
tnaulin on ketone body foraation froa oleic ~Cld ln 
the p rl'uaacl livera fro• fas ted rats. • P < O.US v~. 

A, B, .md C. Oleic ac id 0 ; Oleic ..1dd + •lucoM 
(200 fflfl./100 al) • ; Oleic .:1d.d + t nsuiln l!S uU/al) 
II ; Oleic acid + insulin (:!S ull/al l, ilnd du.:oM 
(200 ag/100 aJ.) • 
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or insu n in the reduction o et ne body f rmation 
in the livers of rata vh~ch w re lnfec teci or in vhich 
an infla..O st.ate vaa inoucect. Oth r inclirect vi

ence c r the r le of i nsul i n i n states f low atone 
bod concentration has been pre enteci b Woociside and 

I lleUibers 9) who bHrveci that the addition o antl
asl&lin serua inc:reasecl the rate o keto eneaia. 
They a so observed that the ddition of glucoH to 
the pertusate depressed keto eneaia. a si tllAtion no t 
louad to be so n the work reported here. Thei r w rk, 
however. w s pr~ .. r ily with the livers roa dlabeti 
rata. P ledne nd Mayea l ) report d in n ab tract 
that insulin decree etone body procucti 

Miller 10) deaonstr t ed a direct etfec t o t 1n
e&&l1n on hepat1c sluconeo enea1a v th no -ntion o 
luatosenesis. Other .1nve s t1 atora, enhoa !E_ _!. ( ll) 
and Hatt ( 2) were unabl e to show eny eftect of insu
lin on ketogenesis. Haf t cone uded t hat the decreaH 
in ketone bodv concentration obHrved fo llowing the 
in vivo ad~inistration of insulin ou1d not be e.
plaiDed by a direct inhibi tion of hepatic tatty acid 
oxiliat ion. 

The aiacrepaacy bet-en Haft's results and 
others' with the data pre ... tea in tnis report eaa, 
perhaps, be eaplaine4 by tha difference in the con-

: centrat 1on o lu oae in the r f ll&ate. ln our hands. 
whell no g u oH 1a addecl to the pertusate, the eaclo
,.aoua concentration o f lucose n the perf usa te 1» 
ali&btl in exc••• of 0 /100 al. Added insulin 
with this concentration o f l u ose caua.d no inhibi
tion of ketone body f oraation f roa o eic id. If , 
~ver, suffic ient slucos s added so that i t s con
centration in the per fusate ia close to that oi»sarved 
in the fasted state of the rat, inhibition of eto
aenesia froa oleic acid by added insulin is obHrved. 

The data preaeftted in this r•port con ira th 
direct e ffect of i nsulin on keto enasis aod add ia
portance to the obHrved increaH in pla ... insulin 
in fasted-infected rats 2). In conclusion, th is 
study d-strates the slucose-dependent role of in
suliD in the suppression of hapat1c ketosia. 
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